Light stimulates phosphorylation of two large membrane proteins in frog photoreceptors.
By photoactivating rhodopsin, light indirectly initiates a series of biochemical reactions within photoreceptors as part of the visual process. I herein report that one of the light-stimulated reactions in bullfrog photoreceptors is the phosphorylation of two previously unreported proteins (220 and 240 kDa). Their phosphorylation by endogenous kinase(s) is readily observed in freshly isolated, fragmented rods. On subcellular fractionation, the labeled proteins copurify with the membranes of the outer segments, from which they cannot be extracted with low ionic strength. They appear to be integral membrane proteins of the disk or plasma membranes. Their light-induced phosphorylation is also observed in intact receptors when excised frog retinas are incubated under in vivo conditions with 32PO4. Thus, appropriate kinase(s) is (are) present within outer segments and presumably is (are) the one(s) responsible for phosphorylation in fragmented cells. In the presence of adenosine 5'-(gamma-[35S]thiotriphosphate) [( 35S] ATP-gamma-S), light can also stimulate thiophosphorylation, leading to preferential labeling of the 220-kDa protein. On the basis of four criteria (electroporetic mobility, membrane location, binding of concanavalin A, and mobility shifts with SH oxidation), the 220-kDa protein appears to correspond to the membrane protein previously identified at the rims of rod disks [Papermaster, D.S., Schneider, B.G., Zorn, M.A. & Kraehenbuhl, J.P. (1978) J. Cell Biol. 78, 415-425]. Identity of the other substrate protein is unknown. When fragmented cells are illuminated with a flash of 1-ms duration, the half-time for phosphorylation is about 1 min with ATP at 0.1 mM.(ABSTRACT TRUNCATED AT 250 WORDS)